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DETAILED ACTION
Claim Rejections - 35 USC § 102
The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the
basis for the rejections under this section made in this Office action:

A person shall be entitled to a patent unless -

(b) the invention was patented or described in a printed publication in this or a foreign country or in public
use or on sale in this country, more than one year prior to the date of application for patent in the United
States.

Claims 12 and 14-17 are rejected under 35 U.S.C. 102(b) as being anticipated by Kimura
(US 6206503 B1).
Kimura teaches the following:
*regarding claim 12, a drop emitting device comprising:
a non-slanted pair of nozzles aligned along an X-axis and substantially parallel to
a Y-axis that is orthogonal to the X-axis (elements NCi; and NCr, Figure 1);
a slanted pair of nozzles offset along the X-axis so as to be slanted relative to the
X-axis (elements NB1; and NBz, Figure 1); and
wherein the slanted pair of nozzles is displaced from the non-slanted pair of
nozzles along the Y-axis (Figure 1);
*regarding claim 14, one of the nozzles of the slanted pair of nozzles is aligned along the
X-axis with the non-slanted pair of nozzles (elements NB1; and NCy, Figure 1)
*regarding claim 15, the non-slanted pair of nozzles emit drops of a first color (elements
NC11-NCIN emit yellow, Figure 1) and drops of a second color (elements NC21-NC2N emit

Magenta, Figure 1)
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*regarding claim 16, the slanted pair of nozzles emit drops of a third color and a fourth
color (element NB11 emits black and element NB21 emits black, Figure 1)
*regarding claim 17, the non-slanted pair of nozzles emit cyan and magenta drops

(element NC21 emits magenta and element NC31 emits cyan, Figure 1)

Claim Rejections - 35 USC § 103
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all obviousness

rejections set forth in this Office action:

(a) A patent may not be obtained though the invention is not identically disclosed or described as set
forth in section 102 of this title, if the differences between the subject matter sought to be patented and
the prior art are such that the subject matter as a whole would have been obvious at the time the
invention was made to a person having ordinary skill in the art to which said subject matter pertains.
Patentability shall not be negatived by the manner in which the invention was made.

Claim 13 is rejected under 35 U.S.C. 103(a) as being unpatentable over Kimura (US
6206503 B1) in view of Torgerson et al. (US 6523935 B2).
Kimura teaches all claimed limitations except for the following;:

*regarding claim 13, the nozzles of the slanted pair of nozzles are offset along the X-axis
by at most 0.005 inches
Torgerson et al. teaches the following;:

*regarding claim 13, the nozzles of the slanted pair of nozzles are offset along the X-axis
by at most 0.005 inches (1/300 inches, col. 4, lines 53-58)

At the time of invention, it would have been obvious to a person of ordinary skill in the
art to modify Kimura’'s invention with Torgerson’s nozzle pitch. The motivation for doing so,

as taught by Torgerson, is to achieve a certain resolution (col. 5, lines 6-11).
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Claims 18 and 19 are rejected under 35 U.S.C. 103(a) as being unpatentable over Kimura
(US 6206503 B1) in view of Bloomberg (US 6425653 B1).
Kimura teaches the following:

*regarding claim 18, the slanted pair of nozzles that emit black drops (col. 2, lines 34-37)

*regarding claim 19, the non-slanted pair of nozzles emit cyan drops and magenta drops
(element NC21 emits magenta and element NC31 emits cyan, Figure 1)
Kimura does not teach the following;:

*regarding claims 18 and 19, the emitting of yellow drops
Bloomberg teaches the following:

*regarding claims 18 and 19, the emitting of yellow drops from nozzles (col. 6, lines 22-
28)

At the time of invention, it would have been obvious to a person of ordinary skill in the
art to modify Kimura’s slanted pair of nozzles to print a different color, such as yellow. The
motivation for doing so, as taught by Bloomberg is to print in color instead of black (col. 6, lines

22-28).

Claims 1, 3-7, and 20 are rejected under 35 U.S.C. 103(a) as being unpatentable over
Kanda et al. (US 6502921 B2) in view of Usui et al. (US 6033058)
Kanda et al. teaches the following;:
*regarding claim 1, a drop emitting device comprising:
a first linear array of side by side substantially mutually parallel first columnar

arrays of drop emitting nozzles (element 11, Figure 5), the first linear array extending along an X-
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axis, and the first columnar arrays being oblique to the X-axis (X-axis is read as an unshown
vertical axis of Figure 5);

the first columnar array of drop emitting nozzles comprised of a first linear sub-
column of N nozzles (elements 1 in even columns, Drawing A relevant to element 11 of Figure 5: see
below) that is interleaved with and substantially parallel to an associated second linear sub-
column of N nozzles (elements 1 in odd columns, Drawing A relevant to element 11 of Figure 5: see
below) so as to form N first pairs of nozzles, wherein each first pair of nozzles includes a nozzle
from the first linear sub-column and an adjacent nozzle from the second linear sub-column
(element 1 from even column with an adjacent element 1 from odd column form a pair, Drawing A: see
below), and wherein N is greater than 1 (N=4 for the purpose of this rejection);

wherein the first linear sub-columns of nozzles emit drops of a first color and the
second linear sub-columns of nozzles emit drops of a second color (col. 2, lines 48-53);

a second linear array of side by side substantially mutually parallel second
columnar arrays of drop emitting nozzles (element 12, Figure 5), the second linear array
extending along the X-axis and being adjacent the first linear array along a Y-axis that is
orthogonal to the X-axis, and the second columnar arrays being oblique to the X-axis (X-axis is
read as an unshown vertical axis of Figure 5);

each second columnar array having an associated first columnar array displaced
therefrom along the Y-axis (Figure 5);

each second columnar array of drop emitting nozzles comprised of a third linear
sub-column of N nozzles (elements 1 in even columns, Drawing A relevant to element 12 of Figure 5:
see below) that is interleaved with an substantially parallel to an associated fourth linear sub-

column of N nozzles (elements 1 in odd columns, Drawing A relevant to element 12 of Figure 5: see
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below) so as to form N second pairs of nozzles, wherein each second pair of nozzles includes a
nozzle from the third linear sub-column and an adjacent nozzle from the fourth linear sub-
column (element 1 from even column with an adjacent element 1 from odd column form a pair, Drawing
A: see below);

each second nozzle pair having an associated first nozzle pair displaced
therefrom (Figure 5);

wherein the nozzles of each second pair of nozzles are offset along the X-axis
(elements 1 of every other column are offset along X-axis, Drawing A relevant to element 12: see below);

wherein the third linear sub-columns of nozzles emit drops of a third color and
the fourth linear sub-columns of nozzles emit drops of a fourth color (col. 2, lines 48-53); and

wherein each of the first through fourth linear sub-columns has a nozzle pitch XP
inches along the X-axis (unreferenced distance in the X-axis direction between elements 1, Figure 5)
*regarding claim 7, one of the nozzles of each second pair of nozzles is aligned along the
X-axis with the associated first pair of nozzles (elements 1 from each odd or even column in element
11 are aligned with the associated pair of elements 1 in element 12, Figures 5 and 6)
*regarding claim 20, a drop emitting device comprising;:

a first linear array of columnar arrays of first nozzle pairs (element 12, Figure 5),
the first linear array extending along an X-axis and the columnar arrays of first nozzles
extending obliquely to the X-axis (X-axis is read as an unshown vertical axis of Figure 5);

wherein one nozzle of each first nozzle pair emits drops of a first color and

another nozzle of each first nozzle pair emits drops of a second color (col. 2, lines 48-53);
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a second linear array of columnar arrays of second nozzle pairs (element 11,
Figure 5), the second linear array extending along the X-axis and the columnar arrays of second
nozzles extending obliquely to the X-axis (X-axis is read as an unshown vertical axis of Figure 5);

wherein the nozzles of each second nozzle pair are offset along the X-axis
(elements 1 are offset along the unshown vertical X-axis, Figure 5);

wherein one nozzle of each second nozzle pair emits drops of a third color and
another nozzle of each second nozzle pair emits drops of a fourth color (col. 2, lines 48-53);

wherein the first linear array and the second linear array extend along an X-axis
(X-axis is read as an unshown vertical axis of Figure 5), and wherein the second linear array is
adjacent the first linear array such that each first nozzle pair has an associated second nozzle
pair displaced therefrom along a Y-axis that is orthogonal to the X-axis (array 11 is adjacent to

array 12, Figure 5);

Drawing A: Figure 6 from Kanda et al. (US 6502921 B2) edited for clarification

Kanda et al. does not teach the following;:
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*regarding claim 1, the nozzles of each first pair of nozzles are aligned along the X-axis
and substantially parallel to a Y-axis that is orthogonal to the X-axis

*regarding claim 3, each of the first through fourth sub-columns of nozzles has a nozzle
pitch XP of at most about 1/75 inches along the X-axis

*regarding claim 4, each of the first through fourth sub-columns of nozzles has a nozzle
pitch XP of at most about 1/37.5 inches along the X-axis

*regarding claim 5, the nozzles of each second pair of nozzles are offset along the X-axis
by about XP/3 inches

*regarding claim 6, the nozzles of each second pair of nozzles are offset along the X-axis
by at most about 0.005 inches

*regarding claim 20, the nozzles of each first nozzle pair are aligned along the X-axis
Usui et al. teaches the following:

*regarding claim 1, the nozzles of each first pair of nozzles are aligned along the X-axis
and substantially parallel to a Y-axis that is orthogonal to the X-axis (nozzle openings are aligned
along the axis perpendicular to the A-axis, where the A-axis is read as the Y-axis, Figure 6)

*regarding claim 3, each of the first through fourth sub-columns of nozzles has a nozzle
pitch XP of at most about 1/75 inches along the X-axis (1/90 inches, col. 4, lines 35-38)

*regarding claim 4, each of the first through fourth sub-columns of nozzles has a nozzle
pitch XP of at most about 1/37.5 inches along the X-axis (1/90 inches, col. 4, lines 35-38)

*regarding claim 5, the nozzles of each second pair of nozzles are offset along the X-axis
by about XP/3 inches (1/360 inches, where XP is read as 1/90 inches, col. 4, lines 35-42)

*regarding claim 6, the nozzles of each second pair of nozzles are offset along the X-axis

by at most about 0.005 inches (1/36020.0027 inches, col. 4, lines 39-42)
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*regarding claim 20, the nozzles of each first nozzle pair are aligned along the X-axis
(nozzle openings are aligned along an axis, Figure 6)

At the time of invention, it would have been obvious to a person of ordinary skill in the
art to modify Kanda’s nozzle pairs to align along the X-axis as taught by Usui. The motivation
for doing so, as taught by Usui, is to increase the printing resolution of the printhead (col. 1, lines

23-33).

Claim 2 is rejected under 35 U.S.C. 103(a) as being unpatentable over Kanda et al. (US
6502921 B2) in view of Usui et al. (US 6033058) as applied to claim 1 above, and further in view
of Eriksen (US 5079571).

Kanda et al. and Usui et al. teach the following;:

*regarding claim 2, the first linear array of side by side substantially mutually parallel
columnar arrays of drop emitting nozzles and the second linear array of side by side mutually
parallel columnar arrays of drop emitting nozzles emit drops of ink (col. 2, lines 49-53)

Kanda et al. and Usui et al. do not teach the following;:

*regarding claim 2, emitting melted solid ink
Eriksen teaches the following:

*regarding claim 2, emitting melted solid ink (col. 3, lines 65-67)

At the time of invention, it would have been obvious to a person of ordinary skill in the
art to substitute melted solid ink for liquid ink. The motivation for doing so, as taught by

Eriksen, is that the two types of inks are art-recognized equivalents (col. 3, lines 65-67).
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Allowable Subject Matter

Claims 8-11 are objected to as being dependent upon a rejected base claim, but would be
allowable if rewritten in independent form including all of the limitations of the base claim and
any intervening claims.

The primary reason for indicating allowable subject matter in claim 8 is the inclusion of
the limitations of a drop emitting device that includes each first columnar array of drop
emitting nozzles comprised of a first linear sub-column of N nozzles that is interleaved with
and substantially parallel to an associated second linear sub-column of N nozzles so as to form
N first pairs of nozzles, wherein each first pair of nozzles includes a nozzle from the first linear
sub-column and an adjacent nozzle from the second linear sub-column, and wherein N is
greater than 1 and wherein the first and second colors are cyan and magenta. It is these
limitations found in the claims, as they are claimed in the combination, that has not been found,
taught, or suggested by the prior art of record which makes indicates allowable subject matter
over the prior art.

The primary reason for indicating allowable subject matter in claim 9 is the inclusion of
the limitations of a drop emitting device that includes each second columnar array of drop
emitting nozzles comprised of a third linear sub-column of N nozzles that is interleaved with
and substantially parallel to an associated fourth linear sub-column of N nozzles so as to form
N second pairs of nozzles, wherein each second pair of nozzles includes a nozzle from the third
linear sub-column and an adjacent nozzle from the fourth linear sub-column and wherein the
third and fourth colors are yellow and black. It is these limitations found in the claims, as they
are claimed in the combination, that has not been found, taught, or suggested by the prior art of

record which indicates allowable subject matter over the prior art.
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The primary reason for indicating allowable subject matter in claim 10 is the inclusion of
the limitations of a drop emitting device that includes each first columnar array of drop
emitting nozzles comprised of a first linear sub-column of N nozzles that is interleaved with
and substantially parallel to an associated second linear sub-column of N nozzles so as to form
N first pairs of nozzles, wherein each first pair of nozzles includes a nozzle from the first linear
sub-column and an adjacent nozzle from the second linear sub-column, and wherein N is
greater than 1 and each second columnar array of drop emitting nozzles comprised of a third
linear sub-column of N nozzles that is interleaved with and substantially parallel to an
associated fourth linear sub-column of N nozzles so as to form N second pairs of nozzles,
wherein each second pair of nozzles includes a nozzle from the third linear sub-column and an
adjacent nozzle from the fourth linear sub-column wherein the first and second colors are cyan
and magenta and the third and fourth colors are yellow and black. It is these limitations found
in the claims, as they are claimed in the combination, that has not been found, taught, or
suggested by the prior art of record which indicates allowable subject matter over the prior art.

The primary reason for indicating allowable subject matter in claim 11 is the inclusion of
the limitations of a drop emitting device that includes a second plurality of finger manifolds
fluidically coupled to the second linear sub-columns; and a third plurality of finger manifolds
fluidically coupled to the second linear sub-columns of nozzles; and a fourth plurality of finger
manifolds fluidically coupled to the fourth linear sub-columns of nozzles. It is these limitations
found in the claims, as they are claimed in the combination, that has not been found, taught, or
suggested by the prior art of record which indicates allowable subject matter over the prior art.

The prior art made of record and not relied upon is considered pertinent to the

applicant’s disclosure. Nakamura et al. (US 6488355 B2) and Kojima et al. (US 2004/0150693
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A1) both teach of a linear array that extends along the X-axis, wherein the linear array is
comprised of columnar arrays that extend obliquely to the X-axis. Nakamura et al. (US 6488355
B2) and Okuda et al. (US 2004/0041881 A1) both teach of first and second linear arrays that

extend along the X-axis and are adjacent to each other.

Communication with the USPTO

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to Shelby Fidler whose telephone number is (571) 272-8455. The
examiner can normally be reached on MWF 8:30-5:00.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Stephen Meier can be reached on (571) 272-2149. The fax phone number for the
organization where this application or proceeding is assigned is 571-273-8300.

Information regarding the status of an application may be obtained from the Patent
Application Information Retrieval (PAIR) system. Status information for published applications
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished
applications is available through Private PAIR only. For more information about the PAIR
system, see http:/ / pair-direct.uspto.gov. Should you have questions on access to the Private
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